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(57) Abstract: 

PURPOSE: To miniaturize a reformer, by forming 
reforming catalysts on the grooves of one side plate and 
combustion catalysts on the grooves of the other side 
plate respectively, and supplying heat required for 
reforming reaction with these plates alternately 
laminated to be adopted as a fluid passage. 

CONSTITUTION: Reforming catalysts 6 are formed on 
the surfaces of grooves formed in a plate 1, and 
combustion catalysts 5 are formed on the surfaces of the 
grooves of a plate 2. The plates 1 and 2 are alternately 
laminated to supply fuel, composed of a mixture of a 
compound, including a hydrocarbon group, and water, to 
a fluid passage 3, formed by a surface having the 
grooves of the plate 1 and a surface having no groove of 
the plate 2; and hydrogen is generated by catalysts 6. 
Fuel and oxygen-containing fluid are supplied to a fluid 
passage 4 to cause catalyst combustion reaction by the 
catalyst 5. That is, exothermic reaction and endothermic 
reaction are concurrently caused at positions adjoined 
vertically to supply heat, required for reforming 
reaction, by combustion reaction. Consequently, 
reforming reaction is made without a burner, and 



moreover an auxiliary facility such as a reaction tank, 
heat insulating material, and a reaction pipe is 
eliminated for miniaturization. 
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[0 047] -**W»W©«Jfi©»»«tt, ¥«©« 

aft^6»^5ft^/c«). mwtm<Dx$ -j z (ii>ft< 

#iftofc«B4«fif ^yA?BaiftT*S. -eft(c<i:9 
[0 0481110 'C*:^HJ©^S£i^l4^?ifeX * 

^©ajB»*>6ft-5*^4«feex'^^A©mBS[a^ 
■r. HioK*i>T3 0tt. w-fcicMm&m. s/c«® 

W!H«*»«El/fc¥«*SI» U/c*ER%HJ©KWSt?* 
tic, 3 11HK 3 2»i^*«, 3 3«®!ib 
SWr**. «fl«3 2&D«ft»«3 3(CB*tl-eft 
zWR^RCX. MbS>J**X©?SSg 3 4.3 5 tl 

[0049] KWS3 CKD&mteMzm-rzimMt. 
m£M-ts> e ft i&n&m& ? ft •& . tfc^©*^**x« 

a!5R»OSW8*ao"C«S#4«*©«SlBrti3 2 'C<**&3ft 

»*^i«B{c«|&3ftS«fc9«J5S-rft«. E*6*lPWMb 
SftS. C©Ji^. ««B|fi<b«KJI«R«:^UA:V«& 
©Htc*3R5!/xSJRt4S®M3 7 4KWT*J< <t#8»ft 

o (DtimMMzmTZimtciz. imtmrnmnsfnt 
b r ngp* 6-£»4iS 0 Aft 4 *>* s (.^i^^rtfe©^ 
m@3 3 *-P.©^X$/c(J-€-ft 64zi£L--cgt*s-r 

[0 05 0] *M^BJ©2<(KS«. j^^4SS4Jf^Lfc 
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[0 0 5 1 ] «S»*»i*«»?B03{cKS*SWrSC 
[0 0 5 2 ] H 1 OCCfcOTtt* ss*«fe©x* 

mwimm&ticmm u fc-t cd & fan u r & i > 

[0 05 3] Sfc, »»«*JBJi^4¥S*«ft»«tt 

[0054] *«wtb, wsr siK^mrfeoaa^ris 

(m«a D D«Naf ion Du PontttS) , 

[0055] stem i occte^r, «se»«tt**-rs 

tJqfc&S 36(bl, i£#i®§ 3 6.4 

; H 2 — 2H* +2 e 

CO + H, O -CO, +2H f + 2e 
FftS ; 2H f +2 e — H, 
2H f +2 e — H 2 
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[0 0 5 6 ] c©KS&fcj:oT* ®cS8KKB©is£8S<DSK 
<&„ s&k. ^^tamttt^ * 9 

fc % n>f ; >1f-^2^^tfe^aSCD^SS^6*^-r 

20 &c&£ e 

[0 05 7] 

(X*M l ) 

[0 05 8] 0. 1 mmJl£<D~ y )\sffi<a3db\sV X 
bi&fiLs 0. 1 5mmP H 1FSrO. 3mmt'^tg 
3ffl«gx^>^L, 410. 1 Smm-Cgil^O. 6m 

30 [0059] iWc¥S^^t>^um s^* 

^-^7h<bL, lE^10- 3 Torr, »3R19**S«Lft: 

r^=f>#H»r i o ®mxj* vzl. w-Momcomm 

ffl4ffi»©^**-y* h 4U II^10- 3 Tor 
^F«<Djfl©aBBCC^»S 0 . 5 |/mCDltt(D3(I«!!S 

n/cfsi4fi2 4^ Hitc^sn*«fc^ccjiH^3i 
chC5, Sfe(*St»4rt<0fifi*«2 0 0 # CgKK:±*Jo-fc 
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<j|««2> 

[0061] mzfcf&Ltcw&tt. &*imRvmfflk 

mZ&tii'i'ZfSXOX'* 9 * V >yi»©^#H*#, BE 
^10" 3 Torr M*l%«r«WLfcTJl/=f>»H»"C* 

[0 06 2] .»6nfc3W8CCO(r>-CHBR(cWEfttf o 

200 °cmmc± o &. . iS&tffcSS 3 fie ^ 
^y-^^Ki^rl : 1 «:rl^L/c^*4*^b/c 0 -e<2 

(XMH3) 

[0 06 3 ] *Hfi6W«:*5iir aateccrtSBvx* 
To 

[0064]*f^'J3>^x^((100)E 5 
0 0 Mm*) «:««YbrSCiCCJ:0, ^®CCS i O a 

ofc 0 #fic, x?-U>^T5>3R©7KSS«*flS^/ca* 

ttfilOO/zmil, t'^WlmmiUo ?f§<DW 30 
3, 5 4^Mbt*l — *»T^3^60SB5KiOS 

191 l£)£n< il/c a 

[0 0 6 5 ] iUi2<D*n< «E««B*»fiROfe^y 3>S 

«5 iicx^v zmmc&n. m^^mmnmm^ 40 
/&ufc 0 *tojn»2/y =i>»«5 1 tmmteJTHmm 1 

2 tC^-T J: 5 fcJglfrDt' U ^ >SS 5 6-6 O^tSiSU 
SMREttaB WR 5 7 & M^K^fflSS 5 6 ^tt^T S 

j: 5 cc&* * - ^*asas«£K: <fc 0 s» us® o/c 0 

[0 0 6 6 ] %»Kj£ffiS«5 7 <D±T*s««S«ffl*« 50 
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6 2, *Ka©*aRd*^tHP6 4RC«!lI«ftffl^A 
□ 6 1. ffin6 3*H14a>*l<JB«Ute. 

[0 0 6 7] ^»9!(cffit>«%K80KBI9<:BI 1 3 0C 

[0 0 6 8 ] JBHSf^ jr >^6K»Bai^O« 

2, 7 3^gIUc 0 C©7-f>P#>^'J3>4 

**;tf^*ccttx **>yficj:«3 ir^^A*» 
J&bT&O, y^^^^AOiSBCCt'xVT^^^x- 
^^ffi#^6titC^o COT **»x-- EP 

(SOW* 4) S/c, Ji^L/cMJ«*s«l4iaS^%WT 
[0 06 9 ] SffcTJ^-^A (ft* 2 0 5 O'C) t&ft 

3 3 g^niimmo^^-ja^nreMT? 

x*$r;l^JH» (ft*l 4 5 5°C) 1 0 g£?8PS 
0. 1 mm<3!)*y^-K:^nt#l5 OmmrttffiiK 
LTO£2 5 0 0 o CCCjJD^iU/c^>^X^> (ft* 3 3 

7 0°C) «©±CC^fiC*T3-tt5. »#©mT*<DM 
V 4 FCC 2 5 0 0°C(C^L/c^>^7 : -> (ft*3 3 
7 0'C) a 10kg ^6#3E lOOg Ti^iE 
Utt3^6»S 2 mm<£>x 9 * )\fl$8fflX£7 to $-^AE 

i 7 7 3 °c) *ffii>T&£fflf$Mfbr;U5 x 

^e>i'JU, » (ft*l 0 8 3°C) <DB»*«:*>^f- 

h mi o tc em &<dw % -rata i> u it& 

[0 0 7 0 ] C<DmmZ^ v VJm&MltTJl 

a^a^^bTJU5x^AEg<*ffi«e^ffl^ffi{fc 

[0071] KiiBS*J#oa^ffljfK{br;i/5x^A^ 

£M*2^&TffiM2i*, — ^rSi!8S*^FOx y ^;U{H 

J#^bT 5 x £ A^?LSEESf*(2S) 

2 s-)i,m^±^^OfcMM*2ni£r?faW}$ : &Z><> 
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<eor >; *—?•-©— 33£ 1 5 0 'C«±{C_hlfr^ # ^ 

-jui^?r#^cLfci c 6. i o o mm&.±?kmm£. 
[oo72] ^mmmicis^-az, *mmw<D&m&t<c 

f ASc-^-cgfcHj-rs. 

[0073] ii4©j:^ <,cmmwic¥m$&&Ltcm£ 

0. 2mm, A?3 1 0 0X3 0 0mm©lU-^Jl' 10 
t,C$>iifrCl&ffimi9 2, SW?19 3. Iin9 4ity 

LTf-;f 1mm, S3 7 0mm, iflO. 5 mm; «3 
0. 1 nmMi8 9 . »4^«9 0&t>'gm#l9 1 t 
U-CifSl 0mm, $130. 1 mmSrf&SOft:. 3fcifffl, 
3 ^-To^^ Oft:. C©<fc 5 K^JjS 0 ft: 

e^x^ time ctizzitzicmm 123 

O-Ct^UXtSfL/SSSiLfc. ±IBCD^-Cf#6 20 
titc&'g&*mi\ M 1 5 ©J: 5 KMS?6->^fA?: 
m&Oft:. 

[0074] 41 te®m*>i> 4 2 «±IB&ft#§, 4 5 

«j^f4^fife-c&&„ IB^«^— KflnEE-ca-SJ^sco 
tcimf>t>4 l *>esmSI4 2CC^?:«*&-rSBB < g 
©— aWcMKfati-^iBt^ 6 W^ntl^. CCD 
^IBtf.^SElf4 6 iCfc-* 4 7 #^a>ftTt,>£. ff* 

ttfatt^ie© 4 6 ti^jgr«^ or is k> . t-$47 
4Jjn&nr zc±ic£*)m<. ft?#f ati-^ie^ 4 6 « - 
mcatPtiitsms o eew 8 o co-^^mm 30 

i^«ifi&ffl»ttfeif.^^iB«4 4 KS8# <5 . JKHttfeTL 

awc«*j-»-ct»4. ^.«i^*4«*&ffl0i*iatt^ie©4 

?L9 2<DiSllC2m&tem&8 1 ieg 8 0©flfe# 

Ct&Stj^^JS^tf IBtIl=^ia<g4 3 *5SS# 0 5MJ© 

«mii*&?L9 2 K.m&->x^2>. &nfmimmim)iu 

»> *> ft, Ktttf* a »BE*«±K Sit 

-$47 *s^ft, JKf4lO^£ttSBttg&Ee4 6 *|H 
OS. Eb3&n r 3i**ifc-*4 7*SA»), 

fflj^yse«-^is« 4 6 asm < . 

[0 0 7 5] «JI3nft:3cfii§4 2 <b£*<DHffitttt# 

i Bugle's 431: umm 3 nfc^is 4 2 p 2 

tfi 9©JBtfo&*gftir£. Ssfc, c©£5&toft:?M!»J« 
wa»*t8 2*«*. «ssw*wje>*. 50 
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[ 0 0 7 6 ] j« A3-A4***;Uttr 1 : 1 6C 

HB*8 0-O»tt6ft. «»rHt»rt»S«jMMBW»& 
fflJKttEit^feE«4 4*a»J. 2M«*&12«8 1*^6 
£Jn£*iil&0. *^&atfT£«»(cj£&ftftM«:<}: *j 
fc^^L^Oft.. 

[0 07 7] *©&Cc<J: 0 mvt§&w&£&mm2nu&. 
#12 0 •C^ax./c^*T?B3D'r^fc3cH«S*4«*&ffl^ 
«IB«^15«4 3 «SM»3fc9tflt(cjK»«t^dftAi. 

i4o%ix5i, j^jg^*t&m^«fBti^ie« 

4 4 tfH CSflLJbJfjWM: Oft:. 3W 0I££ Oft:*#ft« 
jmttN#tt4 5Kj&&ftfttt*qft-3fc. SfcKSftfc* 
^tc«t!3**©«?<fert©II^*5 2. 1 kg/cm 1 <£ffi 
*. 4 i fc - 4 7 *$«lftT Wimtej&RlBtte&e* 4 
6 #H DjK&O^Wit 3 ftft:. BE** 1 - 8 k g/ 
cm 1 JEtTKttSi. WO'fc- * 4 7 tfttflftSftttHft 

^fflfl^iBtt^-^ie'g i : 5 «Msf«tH*tw&sft«:. as 

#12 0 -0*6 1 4 0 *C(C, &ft3ft/c7kJIEyjfct2 . 

1 kg/cm 2 35i6 1. 8 kg/ cm' (cegfcftg^ffj 

[ 0 0 7 8 ] m 1 6 K^Jfe^©*»f4arfei'X'f AJCfc 

^mmtm 1 6 ic^ks nsR^oft 120. 12 

1. 1 2 2*>6«tfi63ftri,»5. 01 6«^t«*_hgpj: 
OJ&fcll-e&S,, ¥«l 2 0, 1 2 1. 1 2 2ic«§^ 
i^©«W-<ta:S8l»Cf?La->-h*J»fiR3ft'Ct>.5. 
11 20, 1 2 1, 1 2 2 tt& * r;u 5 ->?AJ: Oft 9 
J5^2mm, iSSl 0 0mmT*5. 1 2 0&C>*1 

2 2©m©^ffiCC«. ^WS^fiR3ti-Cte0, Sft: 

ffii2i ©^©*M^c«^S4^^3ftri^o 
©^«-©SBS©m««T(c^-r^rftKrtf -p 

ft:. 

[0 07 9] S-f^S 1 2 0&tf 1 2 2 «tS 1 6 ic^3 

ft-B«t^«:j)iacm*3Bjaofc«. i©gi$imv- 
y-*S^KS-t+* or^s©r;us a©— 
di3i*ft:^, iiMfb*3R*««"C*B©riU3- I JAJl 
*M<tO. '*8fe. (K*Or3^?LKOr;US^Ji*JBJ«3 
•B-ft.. C©^P?L«T^S^»*WW«iaS»ffilB©*» 

orK«Wi*ia#3-i±ft:. ¥«i 2 i{*±ia^p 

fil2 0Syi'2 2 ilUiltC0-C^?L»©TJl/5i-e?r 

*jg«**isor|gi» • ^o-r^jE^*ti^3-a-ft: 
HI 7(c«*ll)lfe««l©j^^?ife~>^f i AK:i5W4 
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[ 0 0 8 0 ] 1 2 3ttffitftffiJfe ¥tl24 
ItW. ?f 1 23, 1 24tt¥S120~122i 
glt-fX, BSHtfT?**). HI 7©iP<{c?#S^?La~ 

[0 08 1 ] — H30. 2miiiCiA--7jWa*-- 
* >^Jffi (i§n a n£ ; N a f i o n ) ©WB&C 

(PTFE :S n ° D « : ?7Q» tNaf i onSii 
^ril«tUfcfe«5[)^#Jt>o#^-^'!r;i'X^i;->i*«:^ 10 

[0 08 2] Sfc. j^m?tfecD^HSi Or. /S£ 
0. 2mm©^"— :7;l/:*a#— #>;*.;l/:7 * >18J!g (tg 
n n tfS;Naf ion) ©W®K6^»Jfi8f#-^>*& 
^i^y^h^^^sf-ai^u^ (PTFE : iSS^S : 
iNaf i onMi^Sai/fcfe©^» 
o*i^^;uxi";->iftfcjh^ i-7'uxu 56 20 

[ 0 0 8 3 ] ±IB¥« 1 2 0~¥« 1 2 4 £±#><=>¥& 
12 3, ¥«1 2 4, Wl 20, fSl 2 1, T«l 
2 2 ©Jli#-C2»o. & * ©^Jci&WfcJL a — e ifi& * 
1 *©iiS8^fiS-r-5. <fc 5 KiaJl U ?«123 (Hffc 
Wffik) iffil 2 4 («4S) £©ISU:mfIB?ia?St1££ 
ftl24 iJp« 1 2 o.©iB«:iiirK*aR-f * 

^^fiffiBI*^* 1 O©^ y h ^0fiSb ft. C ©fig, 

7KfR-^^>^mi4^©e#/';i'^-^Afl4^f^Sn 30 

c 0 0 8 4 ] 0 1 8 fc^mmt<c&2>timnmis?.7-& 

OWm^f o 0* 1 2 5 Ctm8?Sf&, 12 6 ttTksfs" 
^^>e^t4M-C$>^,„ Sfc^^Ccfc.O^fiXUfc^La 
- e <fc «3 ^KS 5 ft S ilSSK: *5 w mswrnRvm mwo 

[0 08 5] ST, tUSrilD-C^lgl 2 4 U&tttt) 40 
©^fCfc^gy&TSiftK:. ¥«12 1 (&*J?840«£ 
ffijJ&Ufc^) ©«K?Lf £ffiDT7kj££Oq : Le£iiD 

•cgg^, «i22 (&mmmzfci&Ltcim) com 

CC?Ld£aDT^ £ ^-^^©il^fctfef&UT'c,, £ 

[0 086]?S121 mte®.mzmm.Ltc¥-tiD -c 

S122 V&SlxfcbfflfeLtc. 2 2 VOLCtc* 

mn*. -mt&m. -mm.m. *si£©^*y-;i> 50 
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*«?Lh?raDr^«l 2 0-N£e>*lfc„ $/c¥«l 2 
4 . ?S123 RUMMMtii 1 2 5 ^6%-5^mrifeg|5 

0°C(cSbfciC5-r?Lg«:cfc-5>¥«l 2 4 
^©*Jg©{&&£#±0, W121 

[0 08 7] tmm^?> r- A©Sig» 1 2 1 (cgtjg-r 

ftu «120 (»Stjtt«**fi60?t¥«) KtSOi 

z^it&tm&.vmm&<D*.mm*&t!W#z mi c £ ii 
fcrwW^SPHJShte. ¥«i 2 4 (*t**4@) ±*e>£ 
Dfc*J5lt>©7k*l«?l b *»DTiWB^Sf ffi Shfc¥« 

1 2 3 (mmm icx&cfcTmmz* ?La&iic-c 

^SB^gEfcHSftfc. t*±fftzELfcin< 3ScWSi^4Stl6 
[0088] 

[«91©3ai*] eLh»ao&*i<2MH«W«:J:ti«. fit 

cSWCiA5t?#S. */c, *B5^ia©*^«?lfe^^ 
[HB©@f#&Si?8] 

[u 1 ] #mmw<D&&%3i<Dmim. 

[02] *g|^?§©^HS©gi5^»rffiH. 

[0 3] S4^^ffi^FOftigl5^»fS0 o 

[04] *IM^HjcD%SS©#fiS0. 

[05] !4^S^<*©ir®0. 

[0 6] ^Ji^<*©BTffi0. 

[07] *%W©3ft®S©— «W5>*5*T*HMa. 

[0 8] 3BtCEtt^3ft>6«cSWaf*ffll»y«!tft^X 
•f-A©«K0 o 

[0 9] ^Stt^#*>6.)&:-SiB«*fflt^*8WSrfe 

^7 u A©SUBg0„ 

[010] *M%Hj<DKWSijl8*4S?tfe^ $ v 
au/c^^tkv-^ 7-A©ft?BS0. 

[011] -^^©^4^l0. 

[012] 3 K#S3fcS?g©§fr9-£ttJL0. 

[013] SUSW3 {C^-5KSS©»fB0. 

[014] mmm 5 Kiiwoira. 

[015] SQt«5 «C«*«*4«»^X-f AO«W 

0. 

[016] mmm 6 tc«4«««fi2xx^ A03jat» 

?rm^-r^¥ffi©¥M0. 

[017] 9Etfe0f 7 «C«4«»«ft^ ^ A©«SPW 
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[119] g£*<D#Jffl< 

1. 2. 20, 2 2-"¥« 3, 4, 15, 16,2 
1. 2 3, 3 6 -ifcfltfBS 

5hb&m« 6~®.mm 1 1 -mem* 12- 
*?u* 1 3-mmmim* 1 4-^.mmm* 1 

7-#f§tflE 2 4-m#0$ttlZ7}fa*™-?%£P 2 
5, 26, 27, 28-?l 3 0. 42-5&H3S 3 
1.25 

3 2 -83*61 3 3 -mmm 34, 35 -tf^ss 
3 7 xmfo&mEm. 7mj*>&mwk 4 

1 -*H $ > ? 4 3 •••«WHMs^ffiO^KIBlt^ 

4 5 -ftftttt 

4 6 •••^ttiats^*e.&sie < g 4 7-fc-# 4 

8, 8 0-iee 4 9-EE^H2>-9" 51— >l>=OS* 
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*« 5 2. 5 5-81 5 3. 5 4-8181 

5 6. 5 8-M«*s«iffl»ffi 5 7 --nmE&mxm 
59, 6o->'j3>s« e i -mimtfzAn 6 

2-SBlsM/xAP 

6 3 -lOMtJItfXfUD 6 4 HJP 

6 5.6 6 •••S^ft 6 7. 6 8 -ifcttelAP 6 
9, 7 0-«*H»aP 

7 1-gS 7 2, 7 3-^^0^ 8 1 -S^ 



10 8 2, 1 0 8 9-ffl8t 9 0-®Wffl&m 

9 1 

9 2-ffi*&?L 9 3-gf^?L 9 4-jimn 10 1- 

mm i o 8 •••'<-:*•- i o 7-m&$m 

1 0 8 >i> 9 1 10-5)£t 

120. 121, 122. 123. 12 4-¥« 12 
6-*S&-f:t>{52gtt!g 
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